Isolation, cloning, and expression mapping of a gene encoding an antidiuretic hormone and other CAPA-related peptides in the disease vector, Rhodnius prolixus.
After a blood meal, Rhodnius prolixus undergoes a rapid diuresis to eliminate excess water and salts. During the voiding of this primary urine, R. prolixus acts as a vector of Chagas' disease, with the causative agent, Trypanosoma cruzi, infecting the human host via the urine. Diuresis in R. prolixus is under the neurohormonal control of serotonin and peptidergic diuretic hormones, and thus, diuretic hormones play an important role in the transmission of Chagas' disease. Although diuretic hormones may be degraded or excreted, resulting in the termination of diuresis, it would also seem appropriate, given the high rates of secretion, that a potent antidiuretic factor could be present and act to prevent excessive loss of water and salts after the postgorging diuresis. Despite the medical importance of R. prolixus, no genes for any neuropeptides have been cloned, including obviously, those that control diuresis. Here, using molecular biology in combination with matrix-assisted laser desorption ionization-time of flight-tandem mass spectrometry, we determined the sequence of the CAPA gene and CAPA-related peptides in R. prolixus, which includes a peptide with anti-diuretic activity. We have characterized the expression of mRNA encoding these peptides in various developmental stage and also examined the tissue-specific distribution in fifth-instars. The expression is localized to numerous bilaterally paired cell bodies within the central nervous system. In addition, our results show that RhoprCAPA gene expression is also associated with the testes, suggesting a novel role for this family of peptides in reproduction.